blood at the normal level, and simultaneously, to compensate the deficienicy in the acid radicle. Very strong experimental proof has been brought forward by Gamblel and others in favour of the truth of this hypothesis.
In a previous communication2 we have shown that the blood chlorine tends to be low in congenital pyloric stenosis, the diminution being roughly related to the severity of the vomiting. But we have seen cases in which there was present a typical picture of alkalosis, as indicated by the raised blood CO2 content and the depressed breathing, either duiring a period in which no vomiiitinig occurred or, as in one instance, when there u-as a complete absenlce of vomiting. In Table 1 examples are given in which the depressed breathing was a feature despite the comparatively normal valuie for the blood chlorine. lIncidenitally, it shows that there is iiot necessarily a correlation betweeni the Another point of interest is the absence of urinary chlorine despite a value for blood chlorine within normal limits. These instances, it must be admitted, are exceptions to the general findings of diminished chlorine accompanying symptoms. Nevertheless, several facts emerge which make one hesitate to assume that the findings in experimental intestinal obstruction hold good for pyloric stenosis in infancy. Despite these findings of normal blood chlorine in a certain number of cases, we are convinced that the chlorine metabolism is definitely disturbed in congenital pyloric stenosis. We have published figures2 indicating that a very marked retention of chlorine takes place in this condition after parenteral administration of NaCI, the retention greatly exceeding that which occurs in the normal infant as well as in infants who suffer from vomiting and depletion from any other cause. In general, it may be said that in pyloric stenosis never more than 20 per cent. of the amount injected leaves the body by the urine. It may be urged that this is due to the excessive excretion and loss of chlorine in the vomitus. In several instances, however, we have been fortunate enough to have had the opportunity of estimating the urinary chlorine excretion during periods when vomiting has been reduced to a minimum or even absent. These results are recorded in Table 2 . It is remarkable that the greatest retention occurred when the vomiting was least (J.D. and R.M.). and about the tissues or because of inability to excrete the chlorine in the normal way. Further, the presence of normal values for the blood chlorine in two of the cases make it clear that the retention of chlorine may take place even when the blood has its full complement. It has been suggested bv some that the renal excretion is defective and the presence of the high blood nonprotein nitrogen is adduced as evidence in favour of this view. In the first place a high blood non-protein nitrogen is by no means an invariable accompaniment of pyloric stenosis, although it is present in the most serious cases, whereas a disturbance in the chlorine metabolism, so far as we have observed, is a constant accompaniment of the condition. Also, we have on several occasions estimated the urea output and have found in all a normal percentage and total output of urea. In a few cases the retention of fixed base was determined after the injection of normal saline (Table 3) . Salme observers have also pointed out that chlorine may be retained apart from wvater-in other Nords, a drv retention of chlorine. In view of these findinigs w-ith uirea and fixed base it appears improbable that defective renal exeretion provi(les an adequaate explanation for the high retention of chlorine after parenteral administration of NaCl.
These observationis on the retention of chlorine led lls to investigate the possibilit-y of the existenice of a partial chlorine vacuum in the tissutes in the fatal cases. Considering the importance of chlorine to the body economy, (Table 4) . .56 3 The imethod 15sed in estimiiating the chlorinie contenit of the tisstues was the one elaborated by Van Slyke8. Portions of the various organs wvere obtained at the time of the post-mortem examination, and in each case were minced, mixed and weighed as soon as possible. All determinations -were done in duplicate because of the possibility of error due to the unequtal distribution of the tissue juices throughout the organ. Duplicates were consistent in all cases, the error never exceeding 10 per cent. and usually being much less. In Table 4 , the results of the analysis of six such normal cases are shown (Group A) as well as the figures for the analysis of the tissues of eight fatal cases of pyloric stenosis in four of whom saline had been given (Group C) and four where no such treatment had been adopted (Group B). In three patients cdema occurred during the course of the disease; in two the cedema seemed to be related to the administration of the saline but in the third case, P.T. (Case 3), previously mentioned as not having been included in any group, no saline had been given. Administration of saline in similar amounts to healthy infants or to those suffering from gastro-enteritis rarely leads to the production of oedema, although a sudden rise in weight presumably due to a retention of water may occur.. The anomaly of the presence in excess of a fluid rich in chlorine in the pericellular spaces during a condition which is characterized by chlorine impoverishment seems worthy of comment and investigation. The significant details of these three cases are therefore discussed.
Case I .-J.B., a male infant aged six weeks had been vomiting since one week of age. He was a small emaciated infant weighing 4 lb. 13 oz. Visible gastric peristalsis was present and a pyloric tymour was palpable. The breathing was shallow with definite apnaoic periods.
The rate was 25 per minute.
The progress of the case and the associated blood findings were as follows: At the commencement of the treatment, it seems safe to assume on the strength of the low blood chlorine content that there was a depletion of the chlorine content of the tissues. The first injection of normal saline led to a retention of 90-9 per cent. of the amount injected and simultaneously to the development of oedema. After 24 hours there was puffiness of the feet and the next day after the second injection, definite pitting on pressure. The ensuing injections of saline led to retentions of 86*8 per cent. and 56-3 per cent. respectively. In all, 2-7 grm. were injected and only 0 54 grm. excreted, i.e., a retention of 78 per cent. Yet this took place during the onset and definite increase of cedema. During this period there was an increase in weight of 206 grm., which approximates the weight of saline retained on the assumption that the NaCl was retained in a 0-9 per cent. solution. Thus, the weight of saline injected was roughly 300 grm., the weight of normal saline excreted was 66 grm., leaving 234 grm. retained. The urinary output of chlorine gradually increased to the period ending November 16th and was followed by a rapid decline accompanied by a diminution of the aedema. On 19th, the weight was 57 grm. above that on 12th, while the total amount of intra-venously administered saline not lost in the urine was 1-49 grm. ,corresponding to 167 grm. of 0 9 per cent. NaCl solution. Two possibilities as to the reason for this discrepancy offer themselves. Either the retention of NaCl might have been only apparent, the loss taking place through the vomitus or the chlorine might have been stored apart from water. It was unfortunately impossible to collect the vomitus accurately, but on one day during which the vomiting was the most marked of the period an attempt was made and the collection yielded 200 mgrm. of NaCl. As it was believed that approximately only half the vomitus was obtained, this would mean a loss by the vomiting of 400 mgrm. daily and for the six day period, 2 4 grm. whereas the amount not excreted by the urine over the same period was 15 grm. It is possible therefore that the extra chlorine was lost in the vomiting. However, the tissues were found to have a very high value for chlorine, varying In any case, whatever the amount lost by the vomiting, this infant stored chlorine in the tissues to a degree far exceeding the normal. That the storage of chlorine had taken place prior to the last injection of saline is indicated by the high normal blood chloride value (320 mgrm. per cent., 90 1 c.cm. N/10 per cent.) previous to the last injection.
This case also raises the question of why the urinary output of chlorine was so low in the presence of cedema. Evidence of impairment of renal function could not be obtained. The defect in metabolism would appear to be in the tissues themselves. The picture presented resembles that seen in ' nephrosis ' where the chlorine appears in minimal quantities in the urine although the power of excreting nitrogenous substances seems quite unimpaired. The first injection of saline would, owing to the depletion of the tissue chlorine lead to an outpouring of chlorine from the blood to the tissue. This outpouring would, however, go beyond the equilibrium point, a state of affairs that is well known in in vitro experiments, and which would take some time to adjust itself. Next day, in spite of the now partially replete tissue chlorine, the intra-venous injection of more saline, by suddenly raising the blood chlorine would again lead to the passage of chlorine to the tissues beyond the equilibrium point. The third injection would still further increase the amount of chlorine in the tissues. Forty-eight hours after the last injection of saline, the cedema commenced to disappear but without the simultaneous excretion of chlorine by the urine. Some of the chlorine was lost in the vomitus and some was retained in the tissues as revealed by the post-mortem analysis. Whatever the proportion retained, one is forced to the conclusion that the chlorine was present either in the tissues or the blood, or both, in a form which can only be excreted with difficulty by the kidney. The fact that prior to the injection of saline the blood chlorine content was 320 mgrm. per cent. (90.1 c.cm. N/10 per cent.) while the urinary chlorine was fractionai in amount would suggest that the fault is either in the blood or the kidney.
It should also be mentioned that although the chlorine content of the blood on November 16th was slightly above normal the shallow breathing persisted.-Unfortunately the CO2 was not estimated, but the presence of the :31 A-R1CHIVEH S OF DISEASE IN CHILDHOOD depressed breathing is sufficienit to raise doutbt regarding the diminution of the blood chlorine being the sole factor in the production of the alkalosis. One might suggest that part of the chlorine n as not united to base, thereby leaving an excessive amount of the latter to unite with CO,. It seems to us that only by assuming that a portion of the chlorine is not united to base can one explain, first, the depressed breathing accompanied by a high CO., and secondly, the fact that chlorine does not appear in the urine although the body seems to have its full quiota. The urinary findings in this case are given in Table 7 . The vomiting was marked on the two following days but slight on Dec. 25th. On the 26th there wvas aIn increase in weight of 1.5 grin. anid on the 27th of 145 grm. Simultaneously with this increase in weight, the vomitiing ceased and did not recur. On the 27th slight cedema of the feet -was niotice(l. This cedema goraduallv increased aind before death there was well-marked (edema of both feet aind luimbar region. Anialvsis of the tissues revealed the chlorinie content of the tissues to be withiii normal limits.
This case illustrates the development of cedema without the parenteral introduction of saline. It is possible that the pneumonic condition as such le(d to the cedema. In lobar pneumonia, a retention of chlorine with increase in weight is a well-recognized phenomenon. The broncho-pneumonia involved all lobes of the right lunlg and the lower lobe of the left lung while the upper lobe was the seat of acute emphysema. It may be that the extensive consolidation rendered difficult the escape of CO2 which accordingly would be retained and probably displace the chlorine. The chlorine would be either passed to the tissues or lost by the vomit in order to make room for the excess CO2. It will, however, have beeni nioted that the rise in weight dates from the cessation of the vomiting and in view of these facts it is sulggested that the chlorine from the BCI of the blood is shunted to the tissue spaces. Once in the tissuel spaces, despite the gradual repletion of the tissue chlorine, the base chlorinie cannot get back into the blood stream in sufficient amount to be excreted by, the kidneyv ow-ing to the fact that the CO2is holding up the base.
Here agaiin it is necessary to postulate either a renal defect or the presence of the chlorine in a form which cannot be dealt with by the kidneys.
The following case is briefly discuissed becautse it lends additional support to the theory that the chlorine is present in a form other than BCl. Case .contained a trace of chlorine. This finding by itself would lead to the coInclusion that the chlorine must have been in great part present in a form other than BCI. The association of these various phenomena, namely the high chlorine content of the blood and tissues with no cdema, and the absence of more than a trace of chlorine in the urine seems to lead to no other conclusion.
Summary. The observations recorded in the foregoing pages appear to justify the following conclusions:
1. In untreated pyloric stenosis there is a partial chlorine vacuum in the tissues. This can be corrected by the administration of saline wuhich, if continued, frequently leads to an excessive retention of chlorine and the production of oedema, even when the chlorine content of the blood is normiial.
In such cases the chlorine content of the tissues is higher than normal.
Restoration of the blood chlorinie content to n-ormal does not restult in a correction of the alkalosis as is evidenced bv the persistence of the high total CO2 content and the depressed breathing. 3 . A normal blood chlorine content may be accompanied by a fractiolal amount of chlorine in the urine.
4. To permit of a satisfactory explanation of these findings, it appears necessary to postulate either (1) the inabilitv of the kidney to excrete chlorine or (2) more probably, in view of the findings with urea. anid fixed base. the presence of chlorine in the tissues in a form other than BCl. Certain evidence is brought forward in support of the latter view.
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